An increase in blood flow occurred in response to receiving either an induction or music. There was, however, no significant difference between these two groups on the magnitude of the increase. Neither was there a significant difference in this magnitude between high scorers on the CIS and low scorers on the CIS. Results of this and previous studies were discussed within the context of the effects of relaxation as an alternative explanation to the supposed effects of hypnotic suggestion .
INTRODUCTION
Recent investigations into the effect of hypnotic suggestion on changes in blood flow have put forth claims that hypnosis is a valuable resource in the treatment of burn wounds (Hammond et al., 1983; Moore & Kaplan, 1983; Wakeman & Kaplan, 1978) , warts (Clawson & Swade, 1975 ),
Raynaud's disease (Grabowska, 1971 ) and hemophilia (Swirsky-Sacchetti & Margolis, 1986) . Other investigations have reported positive relationships between suggestion and changes in blood flow (Bishay & Lee, 1984; Erickson, 1980) . Although, on the face of things, the findings of these studies seem impressive, the studies themselves were not without an array of methodological and measurement shortcomings which call into question the validity of their claims. Many of these studies failed to statistically test the differences which were reported. Many failed to control for crucial factors which may have influenced the reported outcomes. Many failed to take into account the introduction of possible confounds as a result of lengthy treatment intervals. Finally, most of the studies lacked a standardized measure of hypnotic susceptibility.
It could be that these methodological shortcomings were, in part, the result of the lack of a strong theoretical position on hypnotic phenomena which, ideally, should have driven the researchers in their choice of design by providing a firm foundation from which to proceed. Sheehan & Perry (1980) , in addressing the role of theory for experimental hypnosis designs, Thus, a crucial component of a design is a measure of the extent to which subjects experience the phenomena purported to account for any observed differences. Use of a measure of hypnotic susceptibility affords the opportunity for inferences based on differences in trance depth (i.e., statebased hypotheses) or differences in suggestion-related abilities (i.e., traitbased hypotheses). Selection of a specific measure should be guided by a particular paradigm which the researcher either adheres to or seeks to test. Grabowska (1971) reported that suggestions of warmth to a subject's hand resulted in mean increases of 2-7 degrees Celsius in the target hand.
EFFECTS OF SUGGESTION ON BLOOD FLOW: RECENT RESEARCH
Using state-based assumptions regarding the observed phenomena, two "stages" of hypnotic depth were reported. No information was provided concerning how trance depth was measured. The second, purportedly "deeper", stage was characterized by the previously mentioned increases in skin temperature. Over a period of four weeks, 15,000 measurements were averaged across 420 suggestions to arrive at the reported suggestion-related increases in blood flow.
Unfortunately, a number of non-hypnotic interventions (e.g., relaxation training) were incorporated into the design. Failure to control for these, in addition to an indeterminability of the homogeneity of suggestions, suggests an alternative explanation in which variations in the activity a subject is engaged in may account for blood flow increases independent of any state-specific hypnotic phenomena. It is interesting to note that a "spontaneous increase" (p. 1044) in skin temperature occurred prior to suggestion of warmth. It could be that a trait-based anticipation factor was responsible for the purportedly state-dependent increases.
Clawson & Swade (1975) The subjects were instructed simply: "For five minutes, in silence, you are to watch that clock and, while doing so, you are to make your right hand cold and your left hand hot. Then for another five minutes, you will reverse the procedure by making the right hand hot and the left hand cold. " (p. 193) and the hypnotic state group was described as:
... merely a repetition of the first procedure. This time, however, the subject was in a profound somnambulistic trance with instructions to be able to hear and understand the colleague. (p. 193) Hammond et al. (1983) investigated the effect of suggestions of coolness on inflammation and the healing of first degree burns. A subjectas-own-control design was employed in which one leg received a first degree bum. Assignment to condition was made on the basis of a coin toss.
Thus, some subjects received suggestions of coolness for the burned leg (experimental condition) while others received the suggestions for the nonburn leg (control condition).
Ratings of redness were significantly less for those subjects whose burned legs were in the experimental condition (compared to those whose burned legs were in the control condition). The experimental group showed significantly lower burn area skin temperatures than the control burned leg group. The study also investigated the relationship between hypnotic susceptibility (as measured by the Stanford Hypnotic Clinical Scale) and dependent variables. No significant relationship between susceptibility and either skin temperature or degree of redness was observed although the exact magnitudes of the correlations tested were not reported.
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Moore & Kaplan (1983) examined the effect of suggestion on the acceleration of second degree burn wound healing. Bilaterally burned subjects (e.g., burns on both legs in equidistant locations and covering similar regions) received suggestions to one side of their burned body areas.
The authors, using a case study format, claimed that the treatment side healed, on the average, three days faster than the control side. However, no statistical tests of whether this faster rate was significant were reported.
No information about the kind of suggestions used was included. No attempt to examine the relationship between susceptibility and healing rate was made.
Bishay & Lee (1984) reported a positive relationship between suggestions to subjects of imagery in which one hand was immersed in cold water and subsequent reduction of blood flow in the target hand.
Using hand levitation performance as a measure of "depth of hypnotic trance" (p. 66), the authors reported· that most of the subjects exhibited light or moderate levels of depth. In agreement with Grabowska (1971) , increases in blood flow were observed prior to the suggestions. In a well-controlled study that failed to yield effects of suggestion on changes in skin temperature, Spanos et al. (1982) age-regressed subjects who had been burned previously (at least six months prior to the study).
Swirsky-Sacchetti
Repeated imagery suggestions to "relive the original burn experience" (p. 304) and that "a blister was forming" (p. 303) did not result in expected increases in skin temperature for 59 of 60 subjects. Susceptibility was measured by the Harvard Group Scale of Hypnotic Susceptibility: Form A and failed to yield a significant relationship with skin temperature changes.
Of interest was the observation that, of the total sample, the sole subject to demonstrate an effect between suggestion and temperature showed only medium susceptibility. Subjects responded to a post-experiment questionnaire designed to tap experiential aspects of the experimental task.
53% of the subjects reported that the experienced imagery was at least 75% as vivid as the original experience (i.e., the actual "burn event" occurring in the past) had been.
In summary, the preceding studies lacked sufficient methodology to support their findings. Although seven of the eight studies reported effects of suggestion on blood flow alteration, only one of these studies attempted to address any theoretical implications of the reported effects. This sole study by Swirsky-Sacchetti & Margolis (1986) posited that the subjects who demonstrated an effect were "capable of using their knowledge and skills to achieve the noted effects" (p. 79). Thus, while stated rather vaguely, the implication was that "successful subjects" were successful to the extent that trait-based variables were present (i.e., using knowledge and skills). (p. 132). Goal-directed imagining was operationalized as "imagining a situation which, if it actually occurred, would tend to give rise to the behavior that was suggested" (Barber et al., 1974, p. 60) .
RESPONSE TO SUGGESTION AS GOAL-DIRECTED
The ability to produce goal-directed imagining appears to be related to successful selective amnesia (Spanos & Ham, 1973) and successful hand levitation (Spanos & Barber, 1972) . In a paper which focused on the traitbased paradigm that encompasses the construct of goal-directed imagining, Spanos and Barber (1974) noted that:
The nonstate view of hypnotic behavior grew ... out of a movement aimed at curtailing the excessive claims made by some state theorists. This viewpoint became associated first with the notion that hypnotic behaviors did not involve highly unusual or transcendent phenomena and, second, with the notion that it was unnecessary and misleading to posit a special or qualitatively different state in order to explain the experiences of the good hypnotic subject. (p. 508)
Thus, the nonstate, trait-based paradigm implies that successful response to hypnotic suggestions is determined, to some extent, by abilities of the subject (e.g., goal-directed imagining) as opposed to some special characteristics of a hypnotic state or trance.
THE MEASUREMENT OF GOAL-DIRECTED IMAGINING
The Creative Imagination Scale (CIS) ) grew out of attempts to develop a measure of subjects' goal-directed imaging in response to hypnotic suggestions. According to the authors' instructions, the 10-item scale may be administered with or without an induction. The CIS is actually a revision of the earlier Barber Suggestibility Scale (BSS) (Barber, 1969) . The CIS items purportedly differ from the BSS items in that they are more permissive in their phrasing (e.g., "By using your imagination constructively, you can ... ") as opposed to the authoritarian phrasing of the BSS items. Barber and Wilson (1978) explained the purposes for which the BSS and CIS were designed:
We needed a representative series of standardized test suggestions that a) could be administered relatively quickly, easily, and without special equipment, b) could be used in a situation defined to the subject either as hypnosis or a test of imagination, and c) could be given to subjects who had, and also to those who had not, been exposed to a hypnotic induction procedure. (p. 84)
Information on the validity and reliability of the CIS is sparse. Wilson and Barber (1978) 
FOCUS OF THE STUDY
The present study investigated the extent to which involvement in goal-directed imagining elicits changes in localized skin temperature to a target hand. The seventh item of the CIS, labeled Temperature
Hallucination, consists of suggestions of warmth to the right hand.
Changes in skin temperature in the right hand were measured throughout administration of the CIS (with particular analytical emphasis on item 7) to assess the relationship between goal-directed imagining and increase in blood flow. A separate analysis of potential decreases in blood flow as a response to suggestions of cold and numbness was afforded by the addition of the suggestions of Bishay and Lee (1984) following CIS item 10.
Administration of the CIS permitted groupings of subjects into high, medium and low levels of goal-directed imagining with the norms presented by Wilson and Barber (1978) used as an adjunct in defining the specific cutoff scores for the groups. A control group listened to a passage of relaxing music in place of a formal induction in order to assess the validity of the CIS for non-induction procedures and to determine whether the administration of a standardized induction made any difference a) in potential changes in blood flow orb) in subjects' experiential reports of involvement in goal-directed imagining. It could be that the claimed effect of hypnotic suggestion on increases in blood flow (e.g., Grabowska, 1971) is really an effect of the hypnotic induction. As an induction is, in part, a series of progressive relaxation instructions, it would follow that, as the subject receiving the induction relaxed more and more, blood flow to the extremities increased as a function of relaxation.
Specifically, the assumption was made that hypnotic performance phenomena could be attributed to traits, or abilities, of the subject. Hence, following the lead of Barber (1979) , there is no reason to posit a special state that differs from the normal waking state for explaining individual differences in hypnotic performance. If this were indeed the case, hypnotic performance would not be expected to differ as a result of induction.
Specific hypotheses were made concerning state vs. trait paradigms.
It was hypothesized that changes in blood flow in response to suggestions would vary independent of condition as would subjects' experiences of the suggested events. It was also hypothesized that high scorers on the CIS would perform better than low scorers on the items designed to suggest increases and decreases in blood flow.
Two more exploratory hypotheses were made concerning expected increases in blood flow as a result of induction or listening to relaxing music. It was hypothesized that a rise in blood flow would occur in response to these treatments and that there would be no difference between conditions on that rise. It was also hypothesized that high scorers on the CIS would demonstrate a greater rise in blood flow than low scorers in response to the induction/music treatment. 
MEASURES

Goal-directed Imagining
The total raw score on the entire CIS was used to determine level of goal-directed imagining. Using the framework of , four groups were created: high (25-40), medium high (22-24), medium low (15-21) and low (0-14).
Suggestions of Coolness
An additional item was created for the purpose of analysis of decrease in blood flow in response to hypnotic suggestion. The item consisted of suggestions based on those used by Bishay & Lee (1984) . Appendix B contains the item in its entirety.
Blood Flow
Changes in blood flow were assessed by measuring changes in localized skin resistance. Skin resistance of the surface of the right hand was measured by a Gulton #45 thermister placed on the right hand. The thermister connected to a Fluke D800 digital voltmeter. Kilo-ohm measurements were recorded at regular intervals of 10 seconds throughout the course of the tape recording. Prior to the playing of the tape recording, a baseline measurement was obtained by taking the arithmetic mean of eight consecutive 10-second samples of localized skin resistance.
CONDITIONS Experimental
Half of the subjects listened to a tape recording consisting of the hypnotic induction from the Stanford Hypnotic Clinical Scale for Adults (SHCS) (Morgan & Hilgard, 1978) followed by the entire CIS and the added coolness item. The tape ended with the arousal from hypnosis contained in the SHCS. The arousal was excerpted from the Amnesia item of the SHCS.
Control
The other half of the subjects listened to the same tape recording as the experimental group but without the induction section. The induction section was replaced by a passage of relaxing music of the same time 
PROCEDURE
Subjects were screened for evidence of a history of dissociative reaction or for current use of neuroleptics or antidepressants. Those subjects who met either criteria for exclusion from the experiment were administered a short mock-experimental task and treated as if they were part of the actual study. Appendix C contains the screening instrument.
Wilson contains the CIS. Prior to listening to the tape recording, subjects were instructed to read the following:
We are interested in the power of the imagination and the extent to which people may be able to use their imagination as a tool in relaxation and health. We appreciate your willingness to help in this study and hope that you will find this experience to be relaxing and enjoyable. You will sit in this chair, with your eyes closed, and listen to a short recording that is designed to help you to use your imagination ... we encourage you to just relax and have fun using your imagination while you follow the exercises on the recording.
The subject was then seated in a comfortable chair and the thermister was taped to the top surface of the subject's right hand approximately one inch below the base of the index finger in a region below the knuckle.
Experimental condition subjects were told:
In about a minute I'll start the tape. It starts out with around five minutes of progressive relaxation exercises. Then you'll go through a series of exercises so just follow along with the instructions and Control condition subjects were told:
In about a minute I'll start the tape. It starts out with around five minutes of relaxing music. Then you'll go through a series of exercises so just follow along with the instructions.
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Subjects were run individually. Paired assignment to condition was determined on the basis of a coin toss. The total running time for the tape was 44 minutes. Once the tape had finished, the subject responded to the 10 CIS questions (see Appendix B) plus one added question asking for a scaled response, similar to those for the CIS items, to the added coolness item. The experimenter then debriefed the subject, answered any questions and thanked the subject for participation.
RESULTS
ANALYSIS OF OVERALL MODEL
In order to test the effects of suggestion on blood flow, a repeatedmeasures analysis of variance (ANOV A) was performed. Kilo-ohm measurements were transformed into degrees Fahrenheit (F) through the application of the function:
where y =degrees Fahrenheit and x =kilo-ohms. A mean value of the dependent variable, skin temperature (ST), was associated with each of 14 levels of the treatment factor, time. These levels represented measurements taken during baseline, induction/music, CIS items 1-10, the added coolness item and the arousal interval. In addition to time, condition (experimental, control) and CIS group (high, medium high, medium low, low) were treated as factors in the analysis. Thus, the overall model consisted of a 2 X 4 X 14 design. Table I shows the mean ST for each treatment level by condition and for the overall analysis and Table II shows the various group sizes.
The analysis revealed no main or interactive effects for condition or CIS group. A significant main effect for time, F(l3, 364) = 4.36, p<.0001, did emerge, however. Figure 1 shows the time curves for the overall sample and for the two conditions. The curve for the overall sample was characterized by a sharp ST increase during the induction/music interval . 
---------
TEST OF HYPOTHESES
Two 2 X 4 ANOVAs, using condition (2 levels) and CIS group (4 levels),
were performed to test the differences between conditions on the items designed to increase (item 7) and decrease (item 11) blood flow to the right hand. Because the observed ST increase in item 1 may have been a continuation of the sharp trend initiated during the induction/music interval, the mean ST of items 2 through 6 was used as a measure against which the item 7 ST was compared. Item 11 was compared with item 10.
These two comparisons yielded two separate dependent variables (as defined by the differences) used in the ANOV As. Separate ANOV As resulted in no main effect for conditions on item 7, F(l, 28) = .41, not sig., nor on item 11, F(l, 28) = 2.20, not sig.
To test the hypothesis of no difference between conditions on subjects'
experiences of the suggested events, a two-way ANOV A employing condition and sex as predictors of total CIS score was performed. To test the hypothesis that high CIS scorers would perform better than low scorers on the item designed to suggest decreases in blood flow, a paired t-test was performed. No difference emerged between high scorers (n = 8) and low scorers (n = 10), t = .467, not sig., although both groups showed a slight tendency to decrease ST on this item. No test of the hypothesis that high CIS scorers would perform better than low scorers on the item designed to suggest increases in blood flow was performed due to the observation that high scorers actually exhibited ST decreases on the item. To test the hypothesis that high CIS scorers would demonstrate a greater baseline to induction rise in blood flow than low scorers, at-test for paired differences was performed between the mean ST increases for each group. No difference between groups emerged, t = 1.30, not sig., although the difference was in the expected direction. however, that administration of an induction resulted in a physiological response characterized by a significant increase in blood flow to the extremity.
Since there was what could be interpreted as a "prolonged effect" of induction on blood flow through the first item, it could be that previous studies which claimed an effect for suggestion were measuring the effect of induction and not suggestion.
A claimed effect for hypnotic induction (specifically) does not seem warranted, however, due to the lack of difference between conditions on increased blood flow. Listening to relaxing music resulted in the same relative increase as receiving a standard hypnotic induction. If there is an effect on blood flow (and the data did, in fact, support this hypothesis) then the findings indicate that it should be attributed to relaxation and not to induction suggestions.
The failure to find an effect for suggestions of coolness raises an interesting possibility. Bishay & Lee (1984) noted that, in some subjects, an increasing trend in blood flow tended to level off in response to suggestions of coolness. This aspect of their findings was actually supported by the present study in the sense that, following the effects of induction/music, the curve tended to flatten out. Hence, there is no reason to assume that small decreases in blood flow are the result of suggestions of coolness, per se.
Rather, they might be accounted for by the observation that, over time, the effect of induction lessens and, as a result, blood flow decreases.
Alternatively, it could be that a larger sample may yield results similar to those of Bishay & Lee.
As predicted, the control group didn't differ from the experimental group on total CIS score. This finding supports a trait explanation in which experience of hypnotic phenomena is due, in part, to imaginative abilities.
Whether or not entry into a special state is required for the intensive, optimal use of such abilities remains to be seen. The fact that the experimental group tended to score a few points higher suggests that there may be an ability by trance interactive factor involved in the experience of hypnotic events.
Although not a significant difference, subjects who scored high on the CIS demonstrated greater average increases in blood flow during the induction/music interval than did low scorers (in the expected direction).
This suggests that goal-directed imagining may play a role in the experience of effective relaxation.
An anomaly which arose in the present study was the observation that low scorers on the CIS outperformed high scorers in the ability to decrease blood flow. While both groups demonstrated a mean decrease on the coolness item, the magnitude of the decrease was greater for the low scorers. Perhaps, since there was no overall effect for the coolness item the unexpected difference between these two groups should be downplayed.
A better explanation, however, is that the hypnotic control of blood flow is simply not an observable phenomenon (in the sense that it doesn't occur) in controlled experimental conditions. Hence, the difference between these two groups would simply be due to small random deviations from the overall sample mean and not to a difference in goal-directed imagining.
Whether or not the hypnotic control of blood flow is an observable phenomenon in clinical settings remains an issue. Admittedly, tightlycontrolled experimental conditions characteristic of the present study may not adequately address the purported effects of hypnosis presented by researchers in clinical settings (e.g., Moore & Kaplan, 1983; Erickson, 1980; Clawson & Swade, 1975) . It could be that the novelty of the experimental situation inhibited some subjects' willingness to imagine the suggested events. In support of this supposition, it was observed that the range of scores on the CIS was smaller than that reported by .
Subjects in clinical settings may have habituated to certain characteristics of the hypnotist-client relationship which subjects in the present study remained vigilant toward.
It could be that an experimental design that incorporated use of a prolonged contact between subject and experimenter would, possibly, yield different results as may the training of select subjects over a prolonged period of time. In any event, future researchers in applied clinical settings should attempt to collect data on the relationship between suggestion and blood flow using physiological sampling techniques and standardized measures similar to those employed in the present study. Similarly, future researchers in experimental settings should employ longer sessions (perhaps, even longitudinal designs) and make specific attempts to introduce factors (e.g., rapport) that are known to affect hypnotic performance.
